
7 AD-A090 198 
DUKE UNIV DURHAM NC DEPT 

OF PSYCHOLOGY 
F/G 6/16

SEP 80 R P ERICKSON DAAG29-77-B-0047

UNCLASSIFIEDO ARO-1N 05.A L Ni-



Neural Coding Mechanisms,/

..... /-.') in Gustation

Final epet, J - z- ai ,' < . /

/j;Robert E.rickson

9/15/80

!I - ',D T!C,
U. S. Army Research Office O 69'"OCT 6 198O)

Grant NumbeiDAAG29-77-G-0047 t

Duke University

Approved for Public Release
Distribution Unlimited

oI

LL5

p-I

8 80 10 3 030



The findings in this report are not to be
construed as an official Department of
the Army position, unless so designate-I
by other authorized documents.

FA 5

2-1



Ip

SECURITY CLASSIFICATION OF THIS PAGE (hen Data Entered)

REPORT DOCUMENTATION PAGE EZO ISTRUCTIONSBEFORE COMPLEZTING FORM

1. REPORT NUMBER F2. GOVT ACCESSION NO 3. RECIPIENT'S CATALOG NUMBER
Final ' $ "

4. TITLE (and S ,ohl) S. TYPE OF REPORT & PERIOO COVERED

Neural Coding Mechanisms in Gustation Final: -1/l/77-7!31/80
6. PERFORMING ORG. REPORT NUMBER

7. AUTHOR(.) 8. CONTRACT ON GRANT NUMBERe'a)

Robert P. Erickson DAAG 29 77 G 0047
14195-Lv H

S. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PROJECT, TASK

AREA & WORK UNIT NUMBERS

Department of Psychology
Duke University
Durham N-.C- ?770__

1,. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

U.S. Army Research Office 31 July 1980
Post Office Box 1Z211 I3. NUMBER oF PAGES

Research Trianglep P Ure NC 27709 7
14. MONITORING AGENCY ANE a AODRESS(I diferent (rom Controlllng Office) IS. SECURITY CLASS. (of thl reprt)

IS.. DECLASSIFICATION/OOWNGRADING

SCHEDULE

16. DISTRIBUTION STATEMENT (at this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the Abstract entered In Block 20, If dlfferenft trm Report)

NA

1S. SUPPLEMENTARY NOTES

The findings in this report are not to be construed as an official Department
of the Army position, unless so authorized by other documents.

19. KEY WORDS (Continue on rover.. aide It neceary md Idontltp by block number)

Taste Neural coding Neural organization
Stimulus organization Olfaction

AB TRACT M~ea -i .rvm~ .1* N necffas and idmatity by block mmnbwc)

Various aspects of the neural bases of taste were studied in rats. The main
data were of the activity of single neurons in the peripheral nerve (chorda
tympani) and medulla (nucleus of the solitary tract), although some studies
were made of central taste projectiontwith the 2-DG method, and data were

obtained of the electrical responses in the cerebellum to stimulation of oral

structures. The data were treated mathematically to determine various

DO , 1473 Eovinoo or, Iov s is o- ET SERY
3 PE t

S9C1"T CLASMFICATIOX OF THIS$ PAGe (W bn Data ZROOP4e)



SECURITY CLASSIFICATION OF THIS PAGE(lU1Itn Date BntteI

20. Abstract (continued)

aspects of their organization; previous to this, such treatments were largely

lacking, leading to conclusions contested in the present research. The pres-

ent findings were that the previous conclusions that taste is organized in

terms of "four primary tastes" is an artifact of the methods used in charac-

terizing the data; instead, the underlying organization is more continuous,

as in the frequency dimension in audition, or wavelength in vision. This

conclusion holds for both the stimulus and neural domains.

1. Statement of the problem

The primary problem in this research concerned the organization
of neural activity underlying the perception of taste. Common knowledge
in this field is that our taste world is composed of four primary tastes

(sweet, sour, salty, and bitter), and that each of these is carried by a
separate and private neural line, thus four neuron types, and that each
of these in turn is activated by one of four separate receptor types (with
some elaboration at the receptor level, with perhaps two "bitter" recep-
tors, etc.). However, the data supporting these hypotheses are not clear.
It was the purpose of this research to examine carefully, with neutral
mathematical treatment of the data, the hypotheses of neural and stimulus
types.

2. Summary of most important results

At both the peripheral (4, 6, 22) and medullary (3, 6, 8, 13) levels the neurons
were found not to form classes, such as would be required for the sugges-

ted sweet-sour-salty-bitter types. The mathematical method of analysis
was hierarchical cluster analysis based on the responses of many neurons
(20 to 40) to many stimuli (up to 50). This analysis permitted inspection

of the stimulus organization underlying the activity evoked in these neurons:
no classes of stimuli were found, with the following provisos: classes of
stimuli can be generated by the inclusion of a number of similar stimuli
(such as several sodium salts or a number of similar acids, etc.), and
there is a suggestion in the data that sweet stimuli may compose a group
somewhat distinct from the other (salty, sour, bitter) stimuli which are
not distinct from each other.

In addition, it was found that the temporal patterns of impulses in

taste neurons may carry information about the nature of the stimulus (16. 20, 21)
and that olfactory stimuli may modulate the activity of gustatory neurons
(1,2, 12).
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